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(57) Abstract 

For manufacturing a mobile communication terminal, reduction of the cost, power consumption, and size is a very important factor, 
and it is a major problem for the conventional technique in which two independent sets of DSPs and CPUs are used, because two systems of 
external memories are required. Further, since two systems of peripheral devices for data input/output are necessary for the DSPs and CPUs, 
there exists useless overhead between the DSPs and CPUs. A mobile communication terminal system is realized by using an integrated 
DSP/CPU chip having a DSP/CPU core (500) integrated as a single bus master, an integrated external bus interface (606) and an integrated 
peripheral circuit interface. Therefore, an inexpensive, low-power consumption, small-sized mobile communication terminal system is 
provided because the memory systems and peripheral circuits of the DSPs and CPUs are integrated. 
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*S 0 "CODS-PattOfiMBtt^oflMRtLT, Motorola Inc. 19 9 
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20 ^ &»mofcOT'(itt^ 0 H4li^TiSn/:DSPf 7 7*4 0 0, XMH 
■Pl*nfcCPUfy7"4 1 3, CPUfl»SBRAM4 3 0 4o«fcO*C P LWS&R 0 
3 DSPf-yT'iCPUfv^WcioOf^Cii* 
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DSP«aZZ@»4 0 6. CPU/DSP^^7i-X4 1 0, Y7KU^ 
(YA) 40 K XT Kl"X'<X (XA) 4 0 2, X-T-*'<* (XD> 4 1 1 
RtfY-r-*/<X (YD) 4 1 2*>t>tt£ 0 DS P^74 0 3 tei*M*7^-^ 4 
10 0 7, «fDS4 0 8£teto£irSM#gg:fe\fcC>*U^X* 4 0 9*Nt>ttS 0 DSP 
=>T 4 0 3 «DSPrteB> e'JX 4 0 4 3 ^{*D S Prttfy * U y 4 0 5 (DHtl 
*^^DS P*ffl***«5*ii*. % ❖❖■7*3-^ 4 0 7 tr*SgLX*(T^<2>o 
*>\ H4ictt*Lxi^xc^ DSPic^ffi^gM^';****^. jic^t, 
DSP*ffl^4K*ii* N #^^3-^4 o 7T?«mL-CSfe(f«Cit>**o 
15 H4T?«. CPU/DSP-f^-7x-X4 1 OKMU rtgJJT KUX'<X 

(I A) 4 1 9 LftWr-*^* (I D) 4 2 0 iA<^?ntl^^ CPU 
*vZT4 1 3 tDSPf7 7"4 0 0 fi<M?- y ^fllfiSc^ tlS^tiC PU/D S 
P-f>^-7x-X4 1 0lina57Kl/X/<X (EA) 4 2 8 
(ED) 4 2 9 ft 5 o 
20 CO«t9i:DSPf7^£CPUf7 ^fcJUttl;: l o©^ * yjc* ttbtzm&. 

^-hx *!6 B J^-X«i:LT^S!e*S^$ftfeDSP/CPU^f-.y^CD# 
»*lftB^LT^/Co ^^^TC^f^^^ft^DSP/CPUgE^-^.y^fflt^T 

i-m Kommm : g sMmm 

^^$ft^DSP/CPU^^y^ffl^r^L^GSMiS^O^jT'*So 
H5{i5felc^L<35fcB«LA:BI2 «hS*ft*l{C|SIL:«lfi3c-^*S 0 12 2 CD G S MSg5fre 



WO 97/14093 PCT/JP96/02910 

1 3 

&t>tLT^tz2-D<Dlii5LLtzD S Pf 7^2 2 3 t C P Uf- y 7 2 2 7^100 
t^$tlfcDS P/CPU*£^-y^-r®£&>Lfc 3 o EI5«DSP 

/CPUiK^-y-^5 0 0. %£&AFE (7tD^7cy hx^K) 501,1 

«fe 5 i o , mm^m.\B\m 509, w >y 5 1 1 , ias^&^gp§ii]s& 5 1 3 , p 

5 A i'«7-T>7) 5 14, T>^-*-5 1 5, Duplexer 5 1 6, LNA (a-y 
-fX7>^) 5 1 7. -r^f * P 7 * > 5 1 8. 7f- * 5 1 9. J§&&fc>>-tr-0- 
-flf 5 3 3. '>X-^A^-r * ^[nJg&S 2 Ox m£E$»JfflI A * o -y ? 5 2 3 
*5J:Wtt^-fb^«'<X 5 2 6 tlfctfe^b* iS^-JV5 2 7 ~5 3 1 *^ 

10 tt^b^i^-;WiDSP/CPU*fflfl.S15RAM5 2 7, DSP/CPU^ 
fflfl>S5ROM5 2 8 , LCD 5 2 9, S I M 5 3 0 *K— K 5 3 1 ^ t> 

«So DSP/CPUiK^7y5 0 0 (*BI3©DSP/'CPUiK^»y^3 0 
Otffl— -V&Zo Vt&AFE (7tP/7nV hx> K) 5 0 1 Kte, «?tfe&8l 
1AD$M5 0 2. Sounder ^DA^M5 0 3, PAfflDA^g||g5 0 4, 

15 IQfflAD/DA^ftS5 0 5, t^ffl AD/D A^S5 0 6 , A F CfflDA 

zmms o 7 6<t*n5. 

««fe5 1 0, l?fe^«lHliS5 0 9, f<?^5 1K iEi&lHl?& Driver , MM 
ttftfftHI3&5 1 3, PA ('<7-T>-/) 5 14, 7>ft5 1 5, Duplexer 
5 16, LNA (n-y^XT^/) 517, 7^f^D7t>518, IglBSg 
20 Amp, ffiSfr[H]«&D r i , Xf-rt 5 19, Mft-tf-'T >fi5 3Z, > 
5 3 3, 'sT.t-I*?* \ >irm& 5 2 0, >X^A^ * >^*m^5 2 

i , 541, m^m 522, nsMmis^T^tu .^523, mafesmra ad 

^j§5 0 2, Sounder fflDA^5 0 3 , PAfflDAM5 0 4, I Qffl 
AD/DA$ftS5 0 5, AGCfflDA$jfeS5 0 6, ^SfflAD/DA^&3S 
25 5 0 7, AFCfflDA^?&3§5 08, LCD529, SIM53 0 *5*15+—^ 

— k 5 3 i -en-engi 2 <Dmm 234, m?fe^@8& 233, >y 2 3 

0, ig»0H«& Driver , i^&^&lH HIS 2 1 0, PA (/<«7-T>^) 2 12, 
T>7-t-2 1 3, Duplexer 2 1 4, LNA 2 15, ? 

a7,j-> 2 0 8 , itHSSAmp, KI&IhII&D r i, Xb*-* 2 0 9 , 
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1 4 

-tr-fr-fif 2 1 6, S/X-rA*^ 5 >r@«S2 1 9, ^rA^-f ; >/i^2 2 
0.2 4 1, 2 1 8. «E$lJ®'>X^A^o. y ^2 2 1, imiAO 

2E&3S2 3 2. Sounder fflDA^jftS2 3 1, PAfflDA^«S2 0 3. I Qffl 
AD/DA£&S2 0 4, AGCfflDA^S2 0 5, f^fflAD/DA^ 
5 2 0 6. AFCSDAM2 0 7. L CD 2 3 7 , SIM 2 3 6 *><fcD f * 

5 2 6fC{i, £M85R AM 5 2 7RWSBROM5 2 8 tiTfc 
t) > C P Utfctl&tfD S P«l«i©i^#*<T * -tr*T?£ *«fc -5 i:^oTl»5 0 
10 £Au 12 6 {CDS P/CPU&^y^rtSM^-U *r 'J ©&9Gi©S* 

*B**r9\> Bl6-e«DSP/CPUiK^^ yr6 0 0 , fl>g|SROM6 1 1 
£M$RAM6 1 2*<^.SPT KU^<X6 0 9 cb^SB^-^/N'X 6 1 0£-/rLT^ 

«snru5o s/:DSP/cpu^f 7/6 o o<E>rtSB-i?Ds p/cpu« 

^37 6 0 1, P^SPROMe 0 2. P*?SBRAM 6 0 3 *S*LTfWi'&M&'<z><t > 
15 f7i-X6 0 6 A<rtSB-7 r -^^<X6 0 4 ip^SBT KUX^'X^LTgHrcSn 
T^S&^a^LT&So DSP/CPU^n7 6 0 1 it — dOa'xv^^ 
£ L-r^£ft-Cl*£fc*6. DS PtS^liC PUt»^O^#*<P«igPR0M6 0 2. 
rtSRAM 6 0 3. ^SBROM6 1 1 *J:t;^S|5RAM6 1 2 CD^n*- feffigcJC 

DSP/CPU^f 77"6 0 0 l±gl3CDDSP/'CPUJffi£-f-«,7 p 3 

o osc;H50Dsp/cpu^f y y5 o o am— -e<&sa<, sa^ina^/j; 

W^©«^B&$tlTV^ 0 &oT, DSP/CP Uf£*££-3T6 0 1 (IDS P/ 
CPU^ift^T 3 0 5IC, rt3i/<X6 0 4 liftSM * 'J ffl^-^^^X I D 3 1 
25 3K, rtS|5/<X6 0 5 {iP«jSn>*yfflT Kl/7/<^6 0 5 8e^fl.S|5'<X'f > 
^7x-^6 0 6 «i^^S|5^<X'r>^7 J L-x3 1 8ICffi^-rs 0 4IU rtSB 
ROM 6 0 2 trtSPRAM6 0 3 tti % ftm**:V X 3 0 4RO f rtSM*V Y 3 

o soROMaj&o'RAMSptc^n-eti^x^-So 

^S|57KUX/<X 6 0 9 tt^SBT KUX'<X (EA) 3 2 5 ^gg-r-^^' 
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X6 1 OWr-^^ (ED) 3 2 4 (C. #g&ROM6 1 1 ti^SPROM3 
2 7RMROM5 2 8 fl-SBR AM 6 1 2tifl.g|5RAM3 2 6&WSJ5R 
AM 5 2 7 l^^^-5o ^S|5^<X 5 2 6 #Sf5TKU*'<X 6 0 9&tK 

5 JELL. g|5 tBI6-e^t^cfc9{C*f6Bjo^ i CD^JfeflJ-etefl-SBRAM/RO 
Mi<D S P t C PUt?^i:*t^$nTUSfc«), fikfe0>jCDg|2 tC^&LtfiD 
SP^ffl©nSP^<X2 4 0, *f.SBRAM2 0 OfcJ;WS|5ROM2 0 1 A<^&£ 
f ^tl^ 0 ^ DSPf7y2 2 3 iCPUf7^2 2 7 t<Dfi[<Dm^H I 
F 2 2 4RtfINT2 2 6 ^littotl^, ^^^^{t<C«fc oT> '<X. 

(3& 2 ©^»J : 4- +• •> ^ ^ ij ©rtjffi] 

^iw^B^o^ 2 (ommm^m 5 . bi 7 .tc/gi 6 n-awpi-a-So js2© 

?&3fe03fotL/:DS P^y^(ii|[|g-e^S^S|J^*U«S RAM (Static 
RAIDER OMtcK^nTl^o DRAM^Ui$7^t^t- K*^o/:RAM/ 
ROMtiSlt-C^^^o^o ^fc7^tX1f#5f- ^-t^-fXt) 1 6 tf-y Hc|g 
£*U '<-f h (8 b* y h) >7r>— K (3 2t' 7 h) T^-trXHt? 

20 £ tt^ o C tl{i^t&ii(t«S5feT{j6^>ti^ DSPf 7 zfX* (i^g -T- *g 

25 -trx* 1 -tf-^ ^-^fr^SC 

^o^R AM/ROM^fei-TS^I^/ir^Spy * y £riittre# S *><Dri<<&5 0 
W*.^ (#) B3tSSfP^lSc6^3^|&|Tm3lE rajt^v^yU^-y^-R 1 s 
n > SH 7 0 3 2, SH 7 0 3 4 ^- K->x7Ti a 7/l/j l:iat$tl 
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1 6 

tl^o titz, d o LtzC PUf 7 h (8b*yh) T*-trX N •> 3 - 

h*7— K ( 1 6 t' y h) T^-tX*5«fcOfo >trv— K (3 2 t*y h) T ?-te;*CD 

d s p«#ii c p ummzmet Ltzm&, wto c p u * -r ^©*sm * u -r > 

-tr X*<jg < -5 £ l> -5 B3S*<^ C £ . 
•tC-eSf^O^Jtemrtem 1 OflJfeWODS P/CPUSfc^v^CDrtSBRA 

6 ©rtSBR AM«r+ + -> a y*'J Kg S JM.*:4te4>D SP/CP Uifc^ y ^ 

B37-e{iDSP/CPU^^ y^7 0 0. ^SPROM7 1 3*3J:WSI5RA 
M7 1 4*W35T Kl/X'<X7 1 1 i^SiJ^-^^*^ 7 1 2 £;frL-Cg=^£;*n-C 
^So *fcDSP/CPU«t^f .y^7 0 0«DrtSSTDSP/CPU^37 

7 0 K rtS5ROM7 0 2. *+->^ (rtSPRAM) 7 0 4. DMA C 7 0 5 43 
20 «tCftt^-^2P^<X< — ^7 0 8j£><F«3S|3-7 :r -;S'/<X7 0 6<hrtSPTKUX 

><A7 0 7 ^r/hLT^$nx^Sm : ? 1 «<^LX*-So 0 6OrtSBRAM7 0 4 
©ft6?)l: + +'y^a (rtSRAM) 7 0 4 i + f7->i3>hn-77 0 3*< 

ds p/cpu^f 7^:rti$nxi^pm H6 tjitt&ttw, 

0 7TI4DMAC 7 0 5 i)<m^ZtlX^Z>1)K El 6 UttDM A C*<EI*$ tLX^ 

"PDMAC3 1 7*<El^$tLTl>-5«fc9{CDS P/C PUiK^^-yT'JCiiDMA 
Ca<rtS£$*lTl>£o fcAfU * +y •> ^ 3 > ho — ^ 7 0 3 iDMAC 7 0 5 

DSP/CPUffife^3 7 7 0 li<*f>a«j|T-t^-h$nT^57KU 
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— 9i)<*r+ 7 0 4 F*i{C*S^f-i y 9 & L£tt(f* + 7 0 4 ft©*: 
©f-^<7^-t^$n5„ L^l^lf^ + •> a 7 0 4 1 y ->a 3 ^ h 
n— ;l/7 0 3 7 0 3j5<DMAC 7 0 5 £*g»L 

5 T**SM*y 7 13. 7 1 4^£>-£-CDT K lxX^tra5^CD"r-^^i@ (5 0 
0B~lkBigOS^<#^) «-++-> a 7 0 4rt^M> DSP/CP 
U^377 0 li;^$n5o 

10 ffii£0*+S' A «fi)<,i*:> * — XA£*£;Utf N #f*l:M*-y 7 13. 7 1 4 

(**) Bi:$i!flFm^fiJc6^9^|g|T^UK TSupper RISC engine SH 7 6 0 4 

15 (ixt 9 h©«^) ^> ^y^s^aj-r^-^st* 

•> jl > * y <D 1 34 6 B ('<-f 4F&'h3tt s 

COJr^KDS P/CPUJ&e^y^OrtS&RAM*** i/a^t'JJ:!^ 

20 [^3<D^ite^J : /P^AtDEI] 

&ZlZ&mj}<D& 3 <D^te0»J£:EI 5, El 6 . El 8 fc.fcO'EI 9 *fflUTMf5 0 
m 3 ©^Jfe^J-^ti. DSP 8ttlfc t o Tfl^T ? 4r X*<« < £ <h I » 5 IM&&- 

ei 6 5 <D&mmm%iJti<Dtp<DD s p/c p use**- -y T'irtSB^ * y 

25 SB^eyo|ig^©^^L7\:t>07?*-5o SE(cEI6^UTIfe^LA:J;-5{cD 
SP/CPU^37 6 0 1 it— o<ZWxvX*<h LT^$ntUSfc«), 
DS Pt*tiiCPUt8ltgOia5#*<f*9a5ROM6 0 2 . rt^RAM6 0 3 > fl-SBR 
OM6 1 1 *5*C«M5RAM6 1 2 ©ttn£*>ffiit<CT*-l?;*-e£So 
lWy*y fc*MBy«y kDSPffi£/iteCPUffl<!:t.^EJ3i]a<:£< tt< H ^ 
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1 8 
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D S P/CPUi^f»/y8 0 0. F*?gflROM8 0 1 . rtSBR AM 8 0 2 „ ft$S 
5 ROM8 0 3*5«fcWaJRAM8 0 4*^tTi5 0 El 6 CD S P/ 

0 0. f*jg|JROM6 0 2, rtSBR AM 6 0 3> tt3BROM6 

i i fci^gpRAMe i 2{c^-r5o lasoy^-ugeg-etiw^^b/^ 

H^-r— ^*F^aJROM8 0 1 lc ->X^A#JIBk a&^ci hayK :x— if-f >$r 

10 7x-X<h^>o^CPUtS^«rffll^c^a^^Ai'e-nffl©@^-r-^^SIJR 
OM8 0 3i:EILtl^o 

15 I &%;L£*t,S 0 C ? Lfcl»^te0 9 tc^L^^USUft 

*^T'*So E9lc{iDSP/CPUiffi^y9 0 0, rtSBROM 9 0 K 
rtSRAM 9 0 2. #SBROM9 0 3fc«tC5^RAM9 0 4 i<^LT*S e C 
n&ii. 06ODSP/CPU^^6 0 0. rta5ROM6 0 2. ttSBRA 
M 6 0 3 x *M35ROM6 1 lfcJ:MRAM6 1 2 {CitC^So EI9 0^e«J 

20 Efftts^tdtiEiaosijfttPiCT^So 5^»ttH9^tt**iwk/awk* 
amis^^ba^b^ lx^«s^^ t'o d s p i o r 5 a <t @^ 

SMST Ltt^3&#£fl.S|5ROM9 0 3 C£I LTl^ 

25 So C<DB#> ^-r-^^t.^?: — P-To0g^tfi LT^-fteSt"* 
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A-^^XA^^V^o C© J: ^ 4-^0^5 X,M^R OM 9 0 3 KEgf m* 
T ^-bX^iMIt Ltt^S55}-£^5ROMldKfif SCI iJaoTD S PflfctgtC 

&K*ISBE<D38 4 ©^^Bl 5, B10A, 10 BisJclflB 1 1 
10 Wt4. 3& 4 (D^Jfetfltelfc K JR 2 ©^JfeflJOD SP/CP U8c^-^ . y ^CD^BB 

15 *fPJ!li'<-;* hROMKIES :£T<Di5j$7*-feX* 

30 H10 A7*tt*MBT 0 fcf »y K fl-SBf*-* 8 b* -y h 

20 HI 0 A(iEl5<D^i&iim«g*CD^©DS P/CPUtt^f »yi*WJA-x 
KROM*t^Lfc^©^*^Lfct>©"T?** 0 HlOATfttDSP/ 
CPU^f-^1 0 0 0 £*M8'<-X HROM 1 0 0 9*<tt^*T KUX'< 
XI 0 0 7, f-^<Xl 0 0 8 ^LTt^$*lT^S 0 Ctlbtt, EI6<D 
DSP/CPU^f^6 0 0. ^SPROM6 1 K fl-SBT KUX/<X6 0 9 

25 Mf-^A'X6 1 0{d«^^--5 o DSP/CPU^f-yyi 0 0 0 OrtgRT 
DSP/CPU^37 1 00 K rtSUROMl 0 0 2. ftg&RAMl 0 0 3 

te^um^n-w^* z/*-7 * i o o 6*<p*3^7 r -^^<x 1004 <trtSB7 

0 0 5£^LT^£tlXt>S*£^a<7KL-r*So :nt»n H6 
ODSP/CPU^376 0 K F*jSBROM6 0 2. F*jSBR AM 6 0 3 , ^ 
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2 0 

6 0 5 D S P/C PUtt^f «; 1 0 0 0^^/<-7hROM 

i o o 9 &%m-tz>mmzLi*3-«j-7-te\s9 bm^ a/c s 2) ioio<hy-K 

(/RD) 1 0 1 ia<&5 0 :*lt.Of|f«/<-X hROMl 0 0 9©f- y 
5 ^-r^-^SSS^ (/CE) ±TV b << Z-zfJWfcf- (/OE) IzAJlZ 

tlZo ttzEll 0 BCIiDSP/CPU^fv^l 0 0 0 tW'<-X bRO 
Ml 0 0 90MfO^^Aft-hi^LT*5o 

Hi ncDS p/cpu^-^o^ *u -^vzf<D— m i i oo^t„ c 

'J ■^.y^' 1 1 0 0 -Sfli^.y^-tr L/^ h (/C S 2) <D^fBJ{c/<-x |» 
10 ROM3rig*re£So *-ttt>£Bll 0 AODSP/CPUffi^^37 1 0 0 1 rt< 
CCf -yy-bU^ h C/C S 2) CDSra^T^-lrX-^-Si^y^-irU^ f» 
(/CS2) 10 10A<7^f^ n-jctt*^ U-Kgf (/RD) 101 

i + - h Ltzmr?&ftt£ r> 0 

x-cs-So c©m^sii o B^rte^-ofcHj-rso i-v^-tew bm^ (/cs 

2) 1 0 1 0j&<u-lCttO. /<— x HROM 1 0 0 9 *<T ? 4 ZflzU 
7KU70±ttt"y HA2-A19 (Ttt 2 t* y h^<) ^-fflt^Tii^-rS 4 

20 2t*yhAo. a i *m^-cT ntz a r-f&mmz^-x hrom^ 
^-^❖tn-r^^-eiSo sg^ai^nA:-^-^^';- Km^- c/rd) i o i i 
©2^<?)x y ^Dsp/cpu«t^f-vyi o o otctt-w&*n*o 

25 ^//-ei^/iJ6l?*»So L*>U Sl^< 3oOf- ^(il if^f ? JlsX*m&thit 
T^£ 0 J:o-C^fT&*JteT?-t?*-tf->f *;Wi (6 + 1 * 3) /4 = 2. 2 5-*-T 
^tttSo <t-^TW3@CD^^ROM-e3-y--r ^/U^nS^J:0 2 5%6D 
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2 1 

o xd s p m&z t o xnsp ^eurn x*<s < tz & t ^ -5 Raa^w^-rs 

5 [$5 0H1^ : DRAM-f >^7x-7] 

&K*?giE<z>J& 5 <Z>f£8fefl|£-EJ 5 „ Ell 2 A. 1 2 B. 1 2 CfcitfEl 1 1 ^ 
ffi^TSfc^So $H 5 vmtemtfH 1 . ^2 0^jODSP/CPUfi£^f-.y 
^©^SP^ * 'J i LT66*D S PJ:{»nTl^i:^o/:D R AM^LfcfRJ 

10 Ell 2A(itt8BRAM© — r>i; LTD RAM (Dynamic RAM) £ria*£U # 
»iiMS8^ICgrLl^ftAnflfifiS^:o{tS^J*^L-ri»5o Ell 2 At*EI 5 

m«8*<D^T-D s p/c p ust^^ zftft&D r AM&mm. Ltz®e?(Dnim& 

7r;Ltib<DT'$>2> 0 El 1 2 A-C(iDSP/CPUiK^»yyi 2 0 0 <hfl-SBDR 
AMI 2 0 9*<iK^^a5T KUX/U 1 2 0 7. -r— 1 2 0 8 £/hLTii[ 

15 e§nxi^o C*t£fi> EI6CDDS P/C PUtt^f^ 6 0 0 . ftg&RAM 
6 12. nSPT KU^<X 6 0 9&O f 7 r -^^<X6 1 0 lC*B^-3-£o DSP/ 
CPU^f 77*1 2 0 0OrtSBTDSP/CPUffi^37 1 2 0 U ^ 
ROM 1 2 0 2. F*i§BRAMl 2 0 3 <X 4 i-X 1 2 0 

e^rtSB-r-^^^X 1 2 0 4 irtSfST KUX/<^ 1 2 0 5 **|>LT!SI*£nT^ 

20 5«fA^LT*5o C=ftt>li. EI6<DDSP/CPU^^3T6 0 K rtSB 
ROM 6 0 2. rto?RAM6 0 3. «te*tf/<*4 > >^7x-X6 0 6, PWr 
-^/<7 6 0 4atfrtS|i7KU^<x6 0 5 i:ffiSn. DSP/CPUiK^ 
yT'l 2 0 0 £n£^SPDRAM1 2 0 9 ^J®?- Zm^lZteftT K U*S#Wf^§- 
(/RAS) 12 10. ?ij7 KUXS^Iff (/CAS) 1211 <b5^ h{S^ 

25 (/WR) 1 2 1 2 3&<&£ 0 CnbOMimDRAMl 2 0 9 <Dttfc-fZ>m 
^{wA7J$*lSo £/=El 1 2 B. 1 2CC«DSP/CPUiK^f7yi 20 0 
t^SPDRAMl 2 0 9©P B 1CDfS-^£D^-<A^ + - h*<^LT*5o 

El 1 1 {CD S P/C P U©t£r^ y^OtUv y T'CQ— #j 1100 ^-^o d 
lOOW-^tl/^h (/CS3) O^lcDRAM^iS 
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2 2 

*Te#So -?tet>t>mi 2A©DSP/CPUiEig^37 1 2 0 l*<C©^y^ 
-trU* K (/CS 3) ©£R3£T*-trXt- S£?t7 Kl/7*jRj|^ (/RAS) 
12 10. KU^«^ (/CAS) 121 li5«f hm-f- (/WR) 1 
2 1 2*<I21 12B,H12 CO^'fAf t- Hz?FL£:ftft£fftt-7e 

m&T 9 -trX-e^ So IS 5 tegs L*:&lfriim£TttfireTCI£tt1iB® J: ? tttf 

kbit/sec — 1 3 kbit/sec {£JEie£*i-C\,>S©-eEI 1 2 Ate* LA:<fc -5 
4llbIt©DRAM*-y?'*l«ffl^;fc*^ 5 1 7 

10 «5o 

ess 6 (Dnmm •. mmwuD^-^mst^miAit] 

&{C*fgB^©^ 6 ©^jfe#J£rg| 5 „ E3 1 3 A. 1 SBRtfEIl 4 
**IB©DSP/CPUtt^^vrTttDSP«H6ffl©«ffl|5l%3&<cPUlM6 

zz-cm 6 ©3feS6wrt4««[-9->^*^jtceas^-5 ciciot, mi© 

01 StiEISO^jSm^C^T'DSP/CPU^^ yy 1 3 0 0 
25 KA F E 13 13 &©8Hft<Z>t£U&^ Lrt: fc©T'*So t9 

5 ©DS P/C PUiK^f- y-T'S 0 0 iSE^-A F E 5 0 1 (C*tffJ-^So El 1 3 A 

DS P/C PUtfc^^-/"?' 1 3 0 0 rt"C(i % > 'J T^l/AHi^jE8S (S I O 1 ) 1 
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2 3 

3 0 K •> >; Tyl/Atfl^lHl8S (S I O 2 ) 1 3 0 2 &*.Zf1tfemjlL'<X 13 0 3 

(PA) 3 2 0 iiK^a^-^^*^ (PD) 3 2 1 IC^-TSo Ell 3 AT'li 
•>U7;l/AtiJ;*JlEl& (SI Ol) 13 0 1 ii.AtHtj£biz&mZtlT^Z>t)<>>t) 

5 ryi/Aai^7®«& (s i o 2) 1302 «A^^cD^t>nxt^s 0 -r*tfc>-5. 

DS P/CPUi^^ y^l 3 0 DBtt^-^OKAFE 1 3 1 3K*tLT 
1 til* 2 A2j <!: ^ ^ mtiiizte o X V * £ 0 

^-7^<>KAFE1 3 1 37«i' , ;7M^7i-Xl 3 1 9, GM 
SK (Gaussian Minimum Sift Keying) $P3% 1 3 16. IiflDAtMl 
10 3 18. Qm^-fflDA^glSl 3 17. Hl^fflAD^ftgl 3 1 5. QflWS 

KAF E 1 3 1 3 {iT^-n^m-^-e** I M^iQ^^OUl^-rSo 
DSP/CPUiK^7^1 3 0 Oitt^-X/N'^KAFEl 3 1 3«{|^ 
«ITXD 1 (1304). STS1 (1305). STCK1 (131 1), R 
15 XD1(1306).SRS1 (1310).SRCK1 (1 3 1 1) . RDX 
2(1309). SRS2 (1308) fc«fcO f SRCK2 (13 1 1) */hLX 

s^$n-ci^£o z-ti^m^mofn s h^-bi 1 3 Bi:iLt*5o 

Ell 3 ACDfi^Ull 3 1 1 if?| 1 3 1 2 Off^ttEl 5 CD i/XT A 9 << 

% >rimi&5 2 ofrzmi&ztiZo m^&i 3 1 2(i^yTyu-r>^'7i-^ 1 

20 3 1 9^-$UfflIf SOlC^tl-So flTWl 3 1 Hi-^-^ltogtfflCDS^oy* 
DS P/CPU^^-y^l 3 0 0 i^^-X'O KAFE 13 13 

2>C»C«toSI©|fJifffl^|jiB«-rSo £lT. DSP/CPUiffi^^l 3 0 Ofrtm 
^C-X/<>KA.FE1 3 1 3 lZ7 : -?&tem~fZ>m& 3 £^X-2>o C<DI$. 
25 $n<5m^(iTXD 1 ( 1 3 0 4). STS 1 ( 1 3 0 5) fci^STCK 1 
(13 1 1) ©3 *-*?*>£o S T C K 1 (13 11) {i5fe(CiE^^i: o J-EI 5 CD 

•>X-rA*-f * >riHlK5 2 0^t»^|&$n^T r -^lE2lfflCDS*^D.y ^-e* 

So C CTr(i 1 6k'-> hCD-ri^ * yl/-^- * £ ©g* * o », ^{ClSI^LX 1 b*-y 
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TXD 1 ( 1 3 0 4) l±i»l t'y hf-^T?*5 0 STSl (13 0 
vtrfrb 1 6 ?P9?®|HK TXD 1 ( 1 3 0 4) ±lZ7 s -?ib<l t".y h-fojli 

si-tib^sti-So coi^o^-r s isytm 1 3 B(^lt*5o stsi (13 

5 0 5) V>'iJ\,*1)mtlZntzfc<D9 u v 1 6h*-y hCD^-^D 1 5 ~D 0 

*<ft±&b'y h D 1 5 *>bl#i: 1 ^ o «; ^ ril: l h*.y hfoTXD 1 (13 

0 4) ±iZ&j]£tl-C\<^Z> 0 

^ICDSP/CPU^v^I 3 0 OsMtt^-X/O KAFE 1 3 1 3*> 

10 *t"Hlfi^^5o COB*. «ffl$n5I§«lliRXD 1 (l 

3 0 6) s SRS 1 (13 10) *>J;0'SRCK1 (13 11) ®3*T*5 e 
SRCK1 ( 1 3 1 1 ) {i$fcK^/r«fc?K|g5eD->x-rA*.f ~ >7®&5 2 

15 A,ffft©fc:.y h^^-^^-lpIUSI^Iteill-^^So RXD 1 (1 3 0 6) (i§ 

mm<o\ My br- &o srs i (1310 it? u-i*mmm^ifc 
:oi^<;vxi UDSP/cpu^ 7 ri 3 0 otcA^jsn 

tzdVDtu yffrt, 1 6 *Uy ?©FiSJ> RXD 1 (1 3 0 4) JtHwfc 

1 t*.y h-roJK#fcA27£n£o ^ 5 1 3 Bi:^LT*5o 
20 SRS 1 (1 3 0 6) <D'<Jl<Xfi<Atl$ntzlk<D* a y I 6 t*-y h©^- 

*D 1 5 ~D 0 *<«±&h*y h D 1 5 fr&m&lZ I ?u y ? CtK 1 b'-y h-f-D 
RXD 1 ( 1 3 0 4 ) ^t.A*$tltl^o Q^-f-CDS^^ If^©§M<!:^< 
l§!**lCL-cm£t>*l5o I M-^<OS^*<->yTyl/Aai^7@iS (S I 0 

1)13 0 17?fTtt*>*U Q«"^*<'>»;T/UAtb^7[HllS (S 1 0 2) 1 3 0 2T 
25 5i$n59rT'*5o 

ifcfCEl 1 3 A<C:fctf£ >y T^At±J>*7lHlK (S I O 1 ) 1 3 0 1 t > >J 7/PA 
til^lHlK (S I O 2 ) 1 3 0 2 ©SMfflSrEI 8 ^ffl^-Ct&B^*,, |gj i 4 {C (iD S 

P/CPU^^-yrrto^jte^jJwKiiSt-^as^^Lx^So ^uryuAtfi 
#ni«& (s i o i ) i 3 o i «•> y TJisAthtim& (s i o 1 ) 1 4 2 4 •> 



WO 97/14093 PCT/JP96/02910 

2 5 

>; T4/Am#lHHS& (SI 02) 1 3 0 2tt.'>>)TJbAt&J3mS& (S I 0 2) 14 
2 0 IZttfe-tZo 

mi 4 tiDS P/C PU®*S£r=iT 1 4 0 0. W^'JXl 4 0 1. PlSM 
*|JY 1 4 0 2s iK^'^a^^^ >^7x-^ 1 4 0 6. DMA C 1 4 0 5. 
5 U T^Atb^E^ (S I O 1 ) 1 4 2 4 . •> U T^AA*H18S (S I O 2 ) 14 
2 0*S«fctfT> K0S&1 4 2 9^b«fi£$nTl>5o DSP/CPU^fi^37 

1400. rtapy*y x 1401. rt«y*y y 1402. >&£-ji£2'<x>r 

7i-X1 4 0 6fc«kc;DMAC 1 4 0 5 tertSBT K UXa'x ( I A) 140 
3irt8Sf-^'<X (ID) (3 2b'yH§) 1 4 0 4 ^Lt^$tltfcO> 
10 •> U 7/WAHi;*7lH]i& (SIOl) 1 4 2 4 ii"; 7;UAtii7JlHl?& (S I O 2 ) 1 
4 2 0 fiiffi£-^i2'<X 1407. 1408. 1409 LTiffi£^a'<X>f > 
^7x-Xl 4 0 6ICO^<oT^5o 
8fc^J3i2'<X(i7 Kt'X'N** (PA) 1 4 0 7 . <b 3 2 t'-y hliO-r-*'** 
(PD) *>£tt9. PD'<Xti_M4l 6 try h PD (3 I - 1 6) 1 4 0 8 iT 
15 fil 6t'-yhPD ( 1 5 - 0) 1 4 0 9frZ>t£Zo Hi 4 > U T^ABlTJls] 
% (SIOl) 1 4 2 4d<^iaf-^/^C!)±fel 6 t*7 hPD (3 1 - 1 
6) 1 4 0 8 Ki/'J T^AH^EHS (S I 0 2) 1 4 2 0*<gt^ar-^/<X 
©T& 1 6h*v hPD (1 5 — 0) 1 4 0 9 (C^$tlTl^-5o SI^$tlTl^«i: 
l^, 7KUXa'x (PA) 1 4 0 7 tiS' D T^AttJTJlElK (SIOl) 142 
20 4 <h -> y TyUAUi^7(E]«& (S I O 2) 1 4 2 0 ilC^$nTH5o 

•>y T^AtfaTjElfc (SIOl) 1 4 2 4 (2 1 6 t*y HIOt*- ^itdfflT 1 - 
^V^X^(TDRl) 1 4 2 7. 1 6 t*7 hg©f-^ftfflf-i' Ui^X^ 
(RDR 1 ) 1 4 2 8. IsJU/is y T;i/ge&2ffl 4 2 5. i/'JT^^U 
/U^&S&l 4 2 6jo£U : fflmElt& 1 4 2 3fre>t±2> 0 * ^SPt^O 0 S 
25 6 * (]@ISm*J©*>© 3 #o'o) ©m^-«l?SR XD1 (1430). SRCK1 
(1432). SRS1 ( 1 4 3 3) . TXD 1 (1434). STS1 (14 
35).STCK1 (1436) *>^LX*S 0 CtlbCifili, El 1 3 AO 
RXD1 (1306). SRCK1 (1311). SRS1 (1310). TX 
Dl (1304). STS1 (1305). STCK1 (1311) iZttfo-fZ* 
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is U T>AtfJ#[5U& (S I O 2 ) 1 4 2 0 fi 1 6 f-y M§<D-r-*;&{iffl-7*- 
9\s f J7.9 (TDR2) 14 15. 1 6 f y HI©7 s -*Sm#7 ? -*' U 
<R D R 2 ) 14 16, ^^l//>> i; TJls$m& 14 17. •> U T/l///<-5 U 
5 ;V^ftSl 4 1 8&J:U$\mBlt&l 4 1 9frZU£ 0 ?■ y-fHUt'PKWLKl-fZ 
6* G3S§fI:fc(D:fccD 3 ®^JSTXD2 (14 3 1), SRCK2 

( 1 4 3 7). SRS 2 ( 1 4 3 8 ). RXD 2 ( 1 4 3 9). k^L-C«fc* 0 
Ctlb©<l§»CD?^ SRCK2 (1437). SRS2 (1438). RX 
D 2 ( 1 4 3 9 ) li. HI 3AOSRCK 2 (1307). SRS2 (130 
10 8) . RXD 2 ( 1 3 0 9 ) IZttfc-fZo Z*Lt>m^m<D&mt>® 1 3 A£rflH> 
Tffetwtft^L^o fcrtfL. El 1 3 A"etedCD-> VT;UAtb:fr[s]& (S 102) 1 

TXD2 (14 3 1). STS 2 ( 1 4 4 0). STCK2 (1441) UBI1 

15 i")TJl>AtiitlM& (S I Ol) 1 4 2 4 ^ffl^Tf-^«-Mt5Ji 

^Ko^-OfcBJ-rSo 1 6 t'-y hm$imrr-?te&t&m2lT-?;<*(D±&. 1 6 
h'vhPD (3 1 - 1 6) 1 4 0 8^LT1 4 2 4 ter-fmmm-r- ? UiS 
X^ (TDRl) 1 4 2 7 CA*$tl5o -tLt/^b^/^'JT^Sl 4 
2 5«-a^tlk'7hf-^AxTDXl (1 4 3 4) ±C1 t'y ht"otB^J$ 
20 *l*„ tfilfr©^ *7U^*>r $ >^<i(i^|STS 1 ( 1 4 3 5) iSTCK 1 
(1 4 3 6) <£flH>T#JfllJlHji& 1 4 2 3*<3> hn-;l/-#-£ 0 
ifcK •> U Tyl/Altl^/Is]K ( S I O 1 ) 1 4 2 4 i •> U T^Atil^lHlK ( S I O 
2) 1 4 2 0T5«L/:2oOl 6 t'-y 2 t'-y h/<X^LTl?il 

»wfo§!-£-5*§^£-!&HSf So .> tj T^l/Atii^IsIiS (S I O 1 ) 1 4 2 4-£(iSf§ 
25 f-^liRDXl(1 4 3 0) i^lt'y hfoA*$nS 0 A*©-*^ 
S >^itm^rmSRS 1 ( 1 4 3 3) iSRCKl (1 4 3 2) 
fflHS%l 4 2 3ii<=jy bv-Jl'-?Z>o AftZtltzif-y tWltis *) TjU/s<^ L/ji, 
4 2 6£ifio-Cl 6 tfy bH<DmH7 t -*tZl&kictL. Sftffl-r-^U 
1 4 2 8 iCA^^tlSo gftffl-r-:? U^x* 1 4 2 8 KSfl-r- ^£<A 
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ta&omffiAm? t#m®& 1 4 2 StiDMAC^eotiJOii^fi-^ (I 
NT) 1 4 2 2 ^7^f^yi:t5o 
— 3u ^UT^AttJ^JlUK (S 1 0 2) 1 4 2 0 -CHiSfl^-^WR D X 2 

(i 4 3 9) i h* y ht"oAA$nso Atw-r* tj^f* i >ritm^ 

5 iSRS 2 (1 4 3 8) tSRCKZ (1 437) 3rfli^T#J®lHl?& 1 4 1 9 *< 
aVho-W, AlfrStlfck'-y hmVt : s*)TJV/'*?l/>V&&&\ 4 1 8 

iioTi 6t*y Hso&Fij-r-^fc^&stu smx-^us*** (RDR 

2)141 6(CA*$n^o * Ui^X^ (RDR 2) 1 4 1 6 

•r-**<A;fc£tU fe^cDm{e*<BE-5 <h$lJI»[lI«S 1 4 1 9 t*DMA CMZ>tRj«9ii 

10 (I NT) 1 4 2 l^T^r^yictS. T> K02S1 4 2 9 {i9Jt)ai* 

f§ (INT) 1 4 2 2 tHJOi^ff-^ (I NT) 1 4 2 1 ©^l«^toTD 
MAC 1 4 0 5\Z.mY)&&*:frl}Z>o -Tttfr^s DMA C 1 4 0 5 9 
:W^^tli2o0 1 6 t*y OTfflf-^Ui^X^RDR 1 ( 1 4 2 8) 
tRDR 2 (1416) JCUfeiJI^^^-^^m^^nT^So DMACIi2 

15 OCO l 6 t"-y hSflf-^* 100 3 2 h' y hf-^tLTfilV 3 2 k*.y M@ 
©«E^a^-^^<X 1 4 0 8. 1 4 0 9 t32k*7 MS©rtSB-7*-*'<X 1 4 

o 4 j &^L-crtB&y* , J x i 4 o i ^rtajy^y y i 4 o 2 tcfeiis^s c <ha<-e 

CCD J: -9 6 CD*Jte0>J^ffll 1 6 fcf y h©-T- 1 O-Tofe^S^i 

20 ^-{Cit^Xi/'J T^Atb^JlHlgSOlg^lU- h*2^{;t5Cii<fl, DSP« 

fctt§m<D#i<D$mm*ms, mi 5 a. 1 5Bfc«fctfgu 6 £-#§^Ttfc 

25 (i 2 oCDSm«-^©A:J6^ 2 o<7>-> U T/UAtb^Iel^^oTl^o IS 7 ©Hit 

era* 2 ~*D&mm j %*&fft'm&w. l-ciooj/ u ryuaiiHigs L*a* 0 

El 1 5 AtiBI 5 O^SIjiSftSJg^O^-eD S P/C P U8t^ y "T* 1 5 0 0 tffo 
^-7/<>KAFE 15 11 iO^ifefeCDl^im^CTtfccD-e^So 
EJ5CDDSP/CPUi|&£-^y:7 , l 0 0 iSc^AFE 5 0 1 {cStfCJ-TSo Ell 5 
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D S P/ C P Urns* y ~? 1 5 0 0 rt-etl •> U T/UAai*lHl% S I O 1 1 5 0 
2 *>J;0*i&^i2'<X 1 5 0 l^'M^-So Cft£(2|g| 3 CDD S PfflJ^3iHl& 4 
5 2 2Rtfiffi^BT (PA) 3 2 0 <bi|££-ffl-r- (PD) 3 2 1 

lw*fJ&-rSo Ell 5 A-^ti^UT^Aai^lHll&S I O 1 1 5 0 2f*AtfJ:*3<b&{c: 
ffiffl$nt^So DSP/CPUiK^f-y^l BOOIigE^-^M-y^pg 
15 1 1 IC*fLTl tbJ] 1 A*tO-?»,i:oTl^. 
&£^-X'<> KAFE15 1 11?«->'J7;W ^7i-7 1 5 0 5. GM 
10 SK (Gaussian Minimum Sift Keying) 1 5 14. Iff^-fflD AgESMJg 1 

5 16. Qd-^fflDA^SlHl 5 15. Ht-*§-ffl AD^&3§ 1 5 13. Qfl^ffl 
ADga&gl 5 1 2*<*^ife^J{C|5g^^-Sil^T'*Sc MttftaumdzStet 
— KAFE 1 5 1 1 H7tD^-e*S I IftQf ^*)K*)t5o 

DSP/CPU^f •yT'l 5 0 0 i^-X^'>KAFE15 1 1 (iff 
15 «TXD 1 (1503). STS1 (1504). STCKl (1509). R 
XD 1 ( 1 5 0 8). SRSi ( 1 5 0 7). SRCK 1 ( 1 5 0 9 ) *>«fctf I 
QFLAG ( 1 5 0 6 ) *fl»LT»l*3ftTV3* C*l&®-«N*©*<f i 
' h^H 1 5 BC^LTiio El 1 5 A<3ft-*§-*l 1 5 0 9 1 5 

i o©«-*ttB5©->;*^A*-r 5 >riHi«&5 2 o^^$nso ft-^i&i 5 

20 1 0«i"J7;H>^7x-Xl 5 0 5 50Cjjgt)n5o «^§-|fU 5 0 

9 lir- ^ feiffl OS*^ d v ^ T?* 0 , DSP/CPUI^f 7^ 1 5 0 0 t 
tt^-^OKAFE 1 5 1 1 <D^#lC^$nn^o 

^JC^O^IH^Ij&B^-rSo DSP/CPUiffi^-y^l 5 0 Ofrb&L^- 
*'<>b'AFE 1 5 1 ItZT-f&te&^zm&temi 3 A(Dmt<£<m£-C*3> 
25 SO-^lftH^ti^BSt-So 

*lcDSP/CPU^f-y-/l 5 0 0 #<gt£-^-;^<> KAFE1 5 1 li> 

$tlS*<. Ell 5 AT?(iC©2oCDff-^*<^Sij^fi$nTl>-So d<DB#^ffl$ 
nSS^IIiRXD 1 (1508). SRSI (1507). SRCK1 (15 
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0 9) QFLAG (1 5 06) ®4*T'*^o SRCK1 1 5 0 9 li 

5 ^«-|5ji:a^-C s $&@|t?^So RXD 1 ( 1 5 0 8 ) WSf fflO 1 tf-y h-r-*'< 
X^f^So SRS 1 (1 5 0 7) tt7U-A|TOft4Wlre**K ^ ©fiW'W 
XtLTDSP/CPUiK^f v^l 5 0 0 \Z\i3^tltLfo(D9u-j 9frh> 1 6 
JpyW.il, RXD 1 ( 1 5 0 8) ±fC*>S-r-^*< 1 t"y h-roJ®#{cA^J 

Ift^A*$n> «t^TQf f ^AA^tlSfi!^ Lt*-5, SRS 

1 ( 1 5 0 7) cD*3JJ©'*/l'X:&<A:ft£*lV£ifc©?a y Jj&n^ 1 6 k*-y hco^— 
J I 1 5 — I 0 d<*±ttt*-y M 1 5 *m?>JIS#{C l^n»y?rilClt*-/ h"T-o 
RXD 1 ( 1 5 0 8) *>b>A^J$tlXt^<5o ^LT, SRS 1 ( 1 5 0 7) ©Zl 

15 SSO^VWA^SnfcftO^D^^^t.! 6 t* y hOr-^Ql 5~Q0*< 
ft±tt t' -y h Q 1 5 i^0f I: 1 ^ n r t ic 1 h' -y hf oR X D 1 (15 0 
8) j&M5>A:2j£*rCV>£o RXD1 (1 5 o 8) •efte^^nxw^T*— *£:£IBiJ 
-rSfca6i- I QF LAG ( 1 5 0 6) a<ffl^£ft<5o El 1 5 A"e(i I m^tf&M 
$*lTt»Sr B ^ I QFLAG ( 1 5 0 6) i</v^ KMC'iotl^, 

20 ifcldEl 1 5 AJcfctf* ♦> U T;UA£iJ2HHj8& (S I O 1 ) 1 5 0 2 ©SWffltrEI 1 

6*ffli>TSfc^f 5o eii 6 iciios p/c pum^y^^nmm^M 

•fZ&ft&TFL-ZikZx, is >) T^AtHtfM^ (S I O 1 ) I 5 0 2 U T^A 
tb^EIiS (S I O 1 ) 16 3 1 i:Jt«5t5o 
Ell 6«DSP/CPU!&^3 7 1 6 0 0, rtSM^UX 1 6 0 U rtSB 
25 > * V Y 1 6 0 2 > i^^3/<X'r >^7x-^ 1 6 0 6 . DMA C 1605 
->y T^AtfJ^lU&S IOl 1 6 3 1 &Z>mtiLZtlt^&o DSP/CP 

ui^3 7 i6oo. asm^-v x 1 6 o k rtSM^ u y 1 6 o 2. m&m 

)3^'f>^7x-Xl 6 0 GfeitfDMAC 1 6 0 5 tirt^ST KUX^'^ (I 
A) 1 6 0 3 irt«f-^<X (ID) (3 2b~<yMI) 1 6 0 4 «-^LT^ 
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SttTfc*), '> V T Jl>Atiitim%t (S I O 1) 16 3 ltti^Axi 6 0 7 . 
16 0 8., 1 6 0 9^LT^a/<X^ >^7x-^l 6 0 6lCO^-5T 
<-^o tt^ja2Z/<XliT KUXa'x (PA) 1 6 0 7 s t 3 2 b*-v MgCD-r-* 
(PD) ^WO, PDA'7(i±&16t'7hPD (3 1-16) 1608 
5 iTttl6t'-^PD (1 5 - 0) 1 6 0 9K4'4o 

-> »J 7;UAtfc;*JlHl& (S I O 1 ) 1 6 3 1 It 2 -DO 1 6 b' y mo^-^SMS 
fflf-^U^^TDRU (1 6 2 9), TDRL (1 6 3 0), 2o®16t* 
v h!iOf-^§<|fflr-^l/i?X^RDRU (16 14), iRDRL (1 6 
15), 2o0T;WU^f (MUD 1 6 2 8, 1 6 1 6, ^UVJ/iJ 
10 7^S1 6 2 7 , •> y 7VU/'<T7 UJU&&m 1 6 1 7 *><fct*|ii!Sll[sl*& 1 6 1 
9*M£>ttSo -r — ^^l^ffl"^— fUiSXf (TDRU) 1 6 2 9 ±-r— ^Slfffl 
■¥-9 \s*J-K9 (RDRU) 1 6 1 4 tetfe^S-r-^<x<D_t{a; 1 6 b*y HP 
D (3 1-16) 1 6 0 8i:ftfe§n, r-^fflr-^U^x^ (TDRL) 
1 6 3 0 if-^iffflf-^U^X^ (RDRL) 1 6 1 5 (itft^ia-r- * 
15 '<X©Tfel 6 b*y hPD (1 5-0) 1 6 0 9 {C^Sft-Cl^So ^ » ^* 
i^DJRO-r* 7>*: G£«S§3* STS1 (1625), STCK1 (162 
4) , TDX 1 (1 6 2 6) , &mm3* SRS1 (1620), SRCK1 
(1621), RXD1 (1 6 2 3) i>«fcLKl QFLAG ( 1 6 2 2)) <D{g^ 

20 *-r->';T/uAtt*ig» (s i o 1 ) 1 6 3 1 zm^-zr- 9 tmrn-f 

lc:oJ,>-Cifc!frr5o «i:J6(-x 2oOl 6 b'-y h ^{1^-^(2 3 2 b'«y 
^af-^'<XPD (3 1-0) ^LT2-PO! 6 tfy h tgCD^- ^i^ftffl 
f-^l/yx^TDRU ( 1 6 2 9), iTDRL ( 1 6 3 0 ) JdA^StlSo 
TDRU (1 6 2 9 ) {CteJi&l 6b*-y HPD (3 1 — 1 6) 1 6 0 8^LT 
25 TDRL (1 6 3 0) KteTft 1 6 h'v hPD (1 5 — 0) 1 6 0 9^LTA 

b^-y- 1 6 2 8-e«iR$nSo SiR^tlA: 1 6 b*>y HgCD-f 1 — ^«/n'5 
'JT^lftil 6 2 7 4-ioTl t*.y l«f-^/<xTDXl ( 1 6 2 6 ) _hiC 1 

\£v h-r-oaj^$nso tB^©-^^ 9^94 * ^^um^t^srs 1 ( 1 6 2 
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5) iSTCKl (1 624) £rffl UTttHBiilft 1 6 1 9 *<3 > h a-jV-?2> 0 
ZMZis')7Jl<AlHt>tBli& (S I O 1) l63 1-C5ILfc2o©16h*-;bf 
(If^f-^iQfff-^) £32 fcT-v H^<X^LTafe?«J{Cfe^-r* 
«^£2&«yTT£o i"J T^Afcil2jlHH& (S I Ol) 16 3 lt'liStf-^li 
5 (RDX1) 1 6 2 3^t> 1 t*-y hf oA*$tl5o A^jOt'f i'^^'f ^ > 
ytiilflSSRSl (1 6 2 0) iSRCKl ( 1 6 2 1 ) ^T^JfflllsIK 7 
1 9AO>ha-Wo A^SnAit* v H3?"J«'> U T 5 1 6 

1 7^Iotl 6 t'-y hflO^^-^lw^lftdn^ 2oO§gfflf-^UyX 
^Oi*^^lcA*$n5o i'^KA^^te^l^ru*-?*- (MUD 1 
10 6 1 6"e«5?$nSo vA^^V*-* (MUD 1 6 1 6 f^mHI-^ 
telQFLAG ( 1 6 2 2) (wgo'^-r#JMHH& 7 1 9*<^"TSo <fcoT0>]*. 
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